Keywords: doubly-fed synchronous generator, wind energy conversion system, transient stability Recently, a wind energy conversion system operated at a variable speed is getting special interests, and it is going to be introduced into a wind farm. An application of Doubly-Fed Synchronous Generator (DFSG) is one of the expected systems for variable speed operation. This system can control rapidly real and reactive power output respectively by secondary AC excitation. In addition, the construction of DFSG is basically the same as that of a wound rotor induction machine. And the required capacity of the power converter for secondary excitation is less than half of the DFSG rated capacity. It will decrease the total cost. Therefore this system has a great possibility to be introduced into electric power network in the future.
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An induction generator prevailing for wind energy conversion has a possibility of getting to be unstable which involves an acceleration of the rotor when the terminal voltage drops due to a fault in electric power network. In such a situation, induction generator consumes large amount of reactive power, and voltage drop can be continuing in spite of the fault clearing. To solve this problem, it is effective to introduce the wind generator using DFSG, because the voltage drop can be recovered through the rapid injection of reactive power from DFSG into a network. This paper proposes a new control method of wind generator using DFSG to improve the transient stability of a wind farm. We present simulation analyses of transient stability of a wind farm including an induction generator and a DFSG.
The proposed method bears a salient feature that the DFSG not only recovers a network voltage drop preventing instability of induction generators when fault is occurred, but also generates electric power in steady state. Therefore, it is considered to be much Doubly-Fed Synchronous Generator Fig. 1 . Basic configuration of secondary AC excitation control system for DFSG effective that a DFSG is installed with induction generators in wind farm. Figure 1 shows the basic configuration of secondary excitation control system for DFSG. The inverter controls real and reactive power output of the generator, and the converter controls the electric quantities of excitation circuit, that is, DC link voltage and reactive power flowing from the converter terminal. Normally, converter reactive power output of the DFSG is controlled as zero to maintain the unity power factor in steady state. Furthermore, the controller is extended to compensate also the voltage drop due to the fault in power network. Namely two control schemes corresponding to steady state and voltage collapse are considered in this study.
Simulation analyses have been carried out to investigate the effect of proposed control method. The model system used consists of one induction generator and one DFSG. The disturbance considered in the model system is 3LG fault. Two cases of wind farm configuration are considered to confirm the effect of the DFSG on the transient stability. The case 1 consists of only the induction generator of 50 MVA, the case 2 consists of the induction generator of 30 MVA and DFSG of 20 MVA. In case 1, the induction generator becomes unstable even after fault clearing. On the other hand, in case 2, induction generator and DFSG do not become unstable. And it can be seen that the DFSG provides reactive power to compensate the voltage drop during transient status.
According to these results, it is concluded that the wind energy conversion system using DFSG and its control method proposed in this paper are effective in order to improve transient stability of a wind farm. * * * * * * * * A New Control Method for Wind Energy Conversion System Using a Doubly-Fed Synchronous Generator
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